Homology model of nonmuscle myosin heavy chain IIA and binding mode analysis with its inhibitor blebbistatin.
Nonmuscle myosin heavy chain IIA (NMMHC IIA, gene code: MYH9) plays a critical role in physiological and pathological functions. A homology model of NMMHC IIA was constructed based on the crystal structure of smooth muscle myosin II. Blebbistatin, a myosin II ATPase inhibitor, had been found to bind to NMMHC IIA with Leu228 as the important amino acid residue and van der Waals contacts as the main force of the interaction. The final complex demonstrated that the destruction of the salt bridge occurred between the Arg204 and Glu427 residues when blebbistatin was present. Molecular dynamic simulation of the complex showed that the binding affinity of blebbistatin to NMMHC IIA was strongly sensitive to the nucleotide binding region and actin binding region. The disturbance of the two regions increased the enhancement of the binding cavity with blebbistatin and resulted in a slightly more expanded conformation in the nucleotide binding region and actin binding region. A combined pharmacophore- and docking-based virtual screening was performed to identify several saponins as potential inhibitors for NMMHC IIA. These findings introduce new insights on the binding mode of blebbistatin and NMMHC IIA and novel leading compounds from natural products for NMMHC IIA-related diseases.